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dilf!cul~y can be oelected or. mo~ convmlenlly . IUpplloM! the 
IOIIn:e ~t.I p .... blelTll of rnuimum dlltic:ulty (limn) and Ihu 
ihen! Illl! oimpUfyinll ope .. llon .. Ind<!lted by '" - IImu - 11. which 
..... applied to Ilmp/lty or putillly 1Ol'lf! Ihe p .... bleml ielected by 
W loun:e boofo~ they an! dlJplayed to Ihe IUbjeet. Let P be I 
perfOrm&rlte index ouch .. correct _ponoe f!'HIllency or Ia~ey 
wei&hted comel '"POrIA! frequmcy or a deafMJIII! function of 
the error modub.ll integral OWl. I HrtIln pMl. time Or of the RMS 
=or. The approprilte p!rIomJIIncl indet. P. and the phYJiaII 
nriable corrnpondinl to 11 dfJM!ll~ upon Ihe kind Of problem 
101vini task.. 

, - • 
.. 

• ~ fl • .,.) , 
'If, 1.1. Stimuli .. dIopI.y * . : .. 'PO .... - 1: "«or .... , .. ",,",p''''''''' ou'POO' • 
It_.r): P.s. • Prnblom Sou ... : Simp * Prnblem ,lmpllr1e.lion or diff/elOl.,. 
nri.ti",,: It - K""wIeIIc. <If ..... 110, If r\YIn: 0 * OO"'P"'IOO' oymbol. 

2.3. A Itudy .taLe (onl.rol IYItt'm ( Fig. 3) ia • dllYlce tbat 
inl.el'llCt.I with I IUbjed who W perfDl'mln8 I talk in onler to 
maintain hil proficiency It a n~ conltant level by poIi"i 
problentl It an Ippropriately .ell'l!ted level of difficulty. II. If p 
~_I " is made to increue and vlce vel'll w that p 
approximatel' ItipUlated CONtani .... loe ~ . The controller baa the 
(ideal) effect of clampin~ the IUbJect In • workinl n'iion where 
the probieIN pC*!<i ..... neither 10 dlff1cult _ to prove lneompr~ 
hensible nOr 10 euy thaI then! illnsutricient relennl variation to 
,,",cupy hia attention. By prior hypotheeil, eitJwor cin:unutanCl' 
would lad to a ltate of affain in which the IUbJect would be 
bound to fOCUI bla attention upon probl~1 deemed iJnlennt by 
the ulmlal obtetver la .. bjed can neither alSlmib\f probIemi 
that he rails to comprehmd u p .... ~ ..... nOl' can be Mop solvinc 
probleml: It II only a )II.IIIft of .... bethn- he ooIveo relevant 
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problems}. VIewed thUI. the I~y lli"" controller II an 
inltrument that captures the IUbJed '. attenUon or. more o.ccurat,e. 
Iy. thlt permlla him to honour an qreement to IOlve prob~ml of 
a parUc:ulu kind. 

Controlll'n eIther ot Ille type 11'10"," In Fi" 3 01' the refined 
VRSioN thai lit! deecribed below. blve ~n Itudled emplrically In 
conn...,Uon vrith many dUl'erent tub; fOl' eump~. pursult and 
compmatory lrac:klnl. "ilual dil<:rimina'tlon. trajectory del<'Ction. 
lop:al puzzle IDlvinl arid 0pen.11"i typeWT!\fn. can:! punt .... and 
other keyboard inilrument.l, (Oalnee 1961, 19'72; HudlOn 1962: 
Kelley 1968, 19'10: Puk 1966). 

Some typlca! Idl'l'ltificatiolll of Fe. 3 tor II IJlICkinll'-k ..... _ 
follows. The peri'ormI"",e IndM. P. t. the C<lI'IW"" of an RMS 
error, measured from tarpt (punult tntaln,) 01' I null poxiUon 
{campenlltory tnckln,l. The problem It to <:Itch up vrith a 
haphazan:!ly movinl tlrJlet (punull) or 10 maintam II vehLeI, ltable 
under the innllence of • perturbtnl infJol l (compellPtory 
trlCkln,). The problem dltrlcu!ly. 11, for boI.h punult and 
compenlltory trlCklnK mly be varied either (II) by Inm:uln, the 
mean amplitude of . random forcing input to IIrpt or vehicle, (b) 
by operatinB upon the vehicle limulltor, which rel.tes th .. variable 
(lmI.lly accele .. Uon) manlpulaled by the IlIbject to the 1Ii""I.y...:! 
vehicl!. po.ition. Ie) by deliverinl IW:Uiuy "C\lelnl" Intonn,tion 
for example. about the v!!llicle', velocity. Id) by Introdudns or 
withboldinlla requln!ment to peTfOl'm IrI auxUIuy \.Mit. 

2.4.. Under condltlonl that .. llIty the initial ,,"mptlon the 
conjoint l\fady lUlL<! Iyl tem. made liP from the IUbjecl and lhe 
controller, ia empirically ,table: that lip doel IpprOllimaLe ~ by 
dint of the Pl'CICribed variatIon. More senerally. for the multi· 
dimenlional lI)'.teml canlldei'!'d below. the joint l)'IItem ia 
Lyapunov ltable. That ill, th., time derivativl!(_' of p lor aU k'fml 
PI; ian indell over thedimenlllon_) mlY be~t to zero to u p .... u the 
5)'5tem ft!.lIetlorlil in Lelll\l of derivatiVH or 'II (or ~I)' On 
""P""ll'ntinl theM quantlt.l8 by I cyclOll"'m in eoordinllel "'i I~ ia 
poulble 10 plot Lylpunov funellool ... shelll It varyln, diJtanCl' 
from the oriiin. "The oyltftn II liable" mMIII "\hit ita IUlte 
IrItjeetory apprOlcll .. the orilin by cUl ting throul\l> th_ ,hello 
In .. anIa and neve!' trtvl!l'linllhem in an outwvd ROins direction". 

The method ot _unnl ItIbUity by I.hll me .... iI called the 
I'.ady Itat., tft:/tIlJque or. for bt'e'f1ty. the SST. 
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